Abstract. This paper proposes the signal detection scheme using selective subcarrier for enhanced communication coverage in the wireless fidelity (Wi-Fi) backscatter system. The conventional system uses every subcarrier for signal detection but the proposed system uses selective subcarriers of good channel condition in order to enhanced performance. Especially, when signal to noise ratio (SNR) is increased, the proposed scheme has efficient performance. From the simulation results, the proposed scheme has good bit error rate (BER) performance compared to the conventional scheme.
Proposed Scheme
This section explains the proposed scheme of signal detection using selective subcarrier in the Wi-Fi backscatter system. The Wi-Fi Reader must detect the signals from Wi-Fi Tag. The Wi-Fi Reader uses average power of subcarrier of Wi-Fi packet in order to signal is detected. But, if channel condition is bad, power of subcarrier is attenuated. Thus, performance of received signals is poor because every subcarrier with the attenuated power is used.
The proposed scheme determines reference value of '1' or '0' using fixed preamble packet. Next, the presence of the Wi-Fi packet as '1' of payload chooses subcarriers of good channel condition that passes reference value. The absence of the Wi-Fi packet as '0' chooses subcarriers of good channel condition that not passes reference value. The fig. 2 shows detection scheme using selective subcarrier. The simulation results show the BER performance of the conventional scheme and the proposed scheme in the Wi-Fi backscatter system. Fig. 3 BER performance of the conventional scheme and the proposed scheme using selective subcarrier Table 1 describes the simulation parameters. The proposed scheme uses the 30 subcarriers of 64 subcarriers because the channel condition of 30 subcarriers is good. Figure 3 shows BER performance according to distance such as 1m, 3m and 5m. The conventional scheme has the better performance in the additional white Gaussian noise (AWGN) channel because the conventional scheme has a lot of samples of subcarriers. But the proposed scheme has the better performance in the ultrawideband (UWB) channel. The proposed scheme may have BER performance of 2 10  in the 60dB. However, the conventional scheme has not good BER performance with high SNR gain.
Conclusion
This paper proposes the signal detection scheme of selective subcarrier. This scheme has advantage of BER performance compared to the conventional scheme using every subcarrier. Especially, when SNR is increased, the proposed scheme has efficient performance. The Wi-Fi backscatter system can use existing infrastructure with Wi-Fi packet and energy harvesting with ambient Wi-Fi signals. But, the conventional Wi-Fi backscatter system has a short communication coverage and low performance. Thus, the proposed scheme solves these problems.
